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© An improved muffler including a body 2 with an 
exhaust inlet 3 in the form of a porous pipe enclosed 
in s second porous pipe 31 for diffusing exhaust 
gases into the interior of body 2. A pair of pipes 5 
introduce ambient air into the discharge region of the 
muffler. A constricted discharge opening 41 of the 
body 2 encircles the pipes 5 and confine helical 
vanes 51 which impart a helical path to the exhaust 
gases just before mixing with ambient air from the 



pipes 5. A venturi section 6 with a bell shaped outlet 
62 completes the tailpipe section 4. An auxiliary air 
inlet 43 to the venturi 6 adds additional ambient air 
to the final outlet via ports 63. In an additional 
embodiment(Fig. 8), the venturi section 113 is within 
the muffler body 100. A constricted tube 121 pro- 
vides a direct path for a portion of the exhaust gases 
while the major quantity of exhaust gases traverse 
the helical paths defined by the vanes 123. 
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BACKGROUND OF THE INVENTION 

There exists a continuing need for improved 
mufflers for vehicles for noise reduction with a 
minimum of back pressure on the engine. Engine 
performance and fuel efficiency are directly related 
to the back pressure at the engine exhaust system. 
The lower the value of the back pressure, the 
greater the engine efficiency. Unfortunately, back 
pressure is necessarily added by the presence of a 
muffler. No place is an unmufflered internal com- 
bustion engine acceptable so engineers have 
learned to live with the efficiency reduction caused 
by the muffler. 

Various forms of chambering of the muffler 
including two chambers, an initial one in which the 
exhaust gases are introduced via a perforated pipe 
for transfer via the open chamber to a second 
perforated pipe to a second chamber which is filled 
with acoustic energy absorbing material and then 
out through the last pipe. Significant sound reduc- 
tion is obtained in such mufflers and the industry 
accepts the efficiency limitations imposed by such 
mufflers. 

BRIEF DESCRIPTION OF THE INVENTION 

Faced with this state of the art, I devised a new 
muffler composed of a muffler body with one ex- 
haust inlet pipe, two auxiliary intake pipes and two 
specially designed tail pipes. Exhaust from the 
engine is directed into the muffler via the exhaust 
inlet pipe, is mixed with fresh air from the auxiliary 
inlet pipes and directed through fixed spiral blades 
inside of a pair of tail pipes and then exits through 
a bell shaped outlet ports. Within the muffler body, 
the inlet exhaust gases are defused into the interior 
chamber of the muffler body which is lined with 
acoustic absorbing material such as alumina for 
sound absorption. A pair of outlet ports with a 
reducing conical or venturi shaped section is fol- 
lowed by fixed helical blades for spinning the ex- 
haust gases. Fresh air from the two inlets is con- 
ducted by internal pipes to the region of the helical 
blades where the fresh air is mixed with the spin- 
ning exhaust gases and then the combined exhaust 
gases and fresh air exit the muffler through the bell 
shaped outlet port. Additional fresh air is mixed at 
the bell outlet having entered the tail pipe via side 
ports in its double wall. 

BRIEF DESCRIPTION OF THE DRAWING 

This invention may be more clearly understood 
from the following detailed description and by ref- 
erence to the drawing, in which: 

Fig. 1 is a perspective view of a typical prior art 
muffler with the body diametrically sectioned for 



clarity; 

Fig. 2 is a perspective view of an embodiment 
of my invention partially diametrically sectioned 
to illustrate this invention; 

5 Fig. 3 is a longitudinal diametrical sectional view 
of the embodiment of Fig. 2; 
Fig. 4 is a perspective view of the vane section 
of the embodiment of Figs 2 and 3 with portions 
on the invention shown in phantom; 

jo Fig. 5 is a transverse sectional view of the 
tailpipe section of this invention taken along line 
5-5 of Fig. 3; 

Fig. 6 is a rear elevational view of one of the tail 
pipe outlets of this invention; 
75 Fig. 7 is a simplified longitudinal fractional sec- 
tional view of the tail pipe section of this inven- 
tion; 

Fig. 8 is a longitudinal sectional view of an 
alternate embodiment of this invention; and 
20 Fig. 9 is a longitudinal sectional view of a sec- 
ond alternate embodiment of this invention. 

DETAILED DESCRIPTION OF THE INVENTION 

25 Referring now to the drawing, Fig. 1 , a conven- 

tional muffler 1 may be seen therein having a 
cylindrical body which defines two compartments 
or chambers 1A and 1B. An inlet pipe 11 extends 
into chamber 1A and is porous as indicated by the 

30 number of holes in its side wall in the chamber 1A. 
It is spaced from the exterior wall of the muffler 1 
and allows exhaust gases which reach the muffler 1 
by flow into the muffler in the direction of the right 
hand arrow in Fig. 1. A second porous pipe 12 

35 extends through compartment 1B and into com- 
partment 1A and has numerous openings into 
which exhaust gases from chamber 1A flow to 
chamber 1B and then out the open tailpipe end of 
the pipe 12 in the direction of the left hand arrow. 

40 Exhaust gases from the engine to which the muffler 
1 is connected fill the chambers 1A and 1B and 
then exhaust through the tailpipe with reduced 
sound level. 

The conventional muffler produces unwanted 
45 back pressure on the engine exhaust manifold and 
reduces its efficiency. 

Fig. 2 illustrates this new design. It includes a 
cylindrical body 2, generally similar in size to the 
prior art mufflers illustrated in Fig. 1. The body 2 
so defines a single interior chamber into which ex- 
haust gases from the muffler's associated engine 
K(not shown) through inlet pipe 3. Pipe 3 is porous 
within the chamber defined by the body 2 and is 
encircled by a porous tube 31 to provide a double 
55 layered multiporous tube connected to the engine 
exhaust. 

The longitudinal wall 22 of the muffler body 2 
encloses an inner wall 21 with alumina fibers be- 
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tween the walls 21 and 22. The inner wall 21 has a 
number of ports 24 exposing the alumina fibers to 
the exhaust gases. The combination of the dual 
layered multiporous tubes for the main exhaust 
pipe and the alumina fibre inside the muffler re- 
creates the best muffling effect. 

The rear end of the body includes a pair of 
convergent tubes 41 which join a pair of tail pipes 
4. Extending from the inlet end of the muffler 2 are 
a pair of auxiliary pipes 5, each having an auxiliary 
ambient air inlet 5A and extending through the 
chamber of body 2 and into the converging tubes 
41 and for approximately half of the length of 
tailpipe 4. Surrounding the auxiliary pipes between 
the convergent section 41 and the end of the tubes 
5 are a series of fixed spiral vanes 51 for accelerat- 
ing the flow of exhaust gases as they leave the 
chamber of body 2. The spiral vanes 51 end at the 
outlet ends 5B of the auxiliary pipes 5 where the 
exhaust gases are mixed with the ambient air intro- 
duced in inlets 5A, further confined in convergent 
tube section 61 and then introduced into the actual 
tailpipe 6 with its bell shaped mouth 62. 

The tail pipe 6 has three sets of openings 
additionally, a beginning group 42, a middle group 
43 in the outer wall of the tailpipe 4 and end group 
63 in the bell housing 62. The openings 42 allows 
additional ambient air to enter the exhaust gases as 
they are swirled by the vanes. The ports 43 allows 
additional ambient air to enter the double walled 
section between the tailpipe 6 and its inner con- 
stricted tube 6. Air entering between the walls of 
the tailpipe 6 and its inner tube 6 exits through the 
ports 63 in the bell outlet 62. Since the muffler is 
intended primarily for use on motor vehicles with 
the inlet pipe toward the front, the inlets 5A can 
expect to have a positive flow of air through pipes 
5 from their inlets 5A to their outlets 5B during 
motion of the vehicle and thereby aiding in the 
mixing of the exhaust gas with this ambient air. 

For an understanding of the operation of this 
invention, reference is now made to Fig. 3. When 
exhaust gases from the engine reach the muffler, 
they first diffuse from the inlet pipe 3 to the area 
between the porous pipe 3 and its outer tube 31 
and then diffuses into the muffler body. Most of the 
noise is eliminated by this double diffusion pro- 
cess. Additional noise is eliminated by the alumina 
fiber lining the muffler wall. 

After the double diffusion process in the main 
chamber of the muffler body 2, the exiting of the 
exhaust gases is best understood by reference to 
Figs. 3, 5, 6 and 7 with particular reference to Fig. 
7. The diffused exhaust gases in the main chamber 
of body 2 exit the body 2 through convergent 
funnel-like section 41 in which the gases are accel- 
erated generally in straight flow until they reach the 
spiral or more precisely helical vanes 51 which 



swirl the exhaust gasses until they reach the sec- 
ond convergence formed by nozzle pipe 6 where 
the swirling exhaust gases mix with the straight 
flowing outside air and pass to the bell shaped 

5 outlet 62 where the combined exhaust gases and 
outside air enter the atmosphere. Added to the 
foregoing flow is additional ambient air which has 
entered ports 43 in the tailpipe 4 and exits through 
the ports 63 in the bell shaped outlet 62. 

w This invention may also be incorporated in a 

modified embodiment as shown in Fig. 8. This 
embodiment includes a muffler body 100 with an 
exhaust inlet 101 for coupling to the engine and an 
outlet 102 connected to a tailpipe 103. The muffler 

75 body 100 defines an outer annular chamber 104 
with an ambient air inlet 105 and a transfer outlet 
106 to an intermediate annular chamber 110. The 
intermediate chamber 110 is defined by a tubular 
wall 111 which includes inlet 106 and a formed 

20 tubular wall 112 which defines a venturi section 
113, a uniform diameter section 114 and a constric- 
tion region 115 toward the exhaust inlet 101 end 
and a tubular porous section 116 which encloses 
an alumina packed chamber 120. 

25 The formed tubular wall 112 encloses an axial 
tube 121 with a constricted opening 122 for receiv- 
ing exhaust gas from inlet 101 and passing it 
directly toward the outlet 102. In the space be- 
tween the outer wall of tube 121 and the converg- 

30 ing section 115 and the tubular section 114 of the 
formed tubular wall 112 is a series of helical vanes 
123. These vanes 123, similar to the embodiment 
of Figs. 1-7 serve to impart helical flow to the 
exhaust gases while constricting the path in first 

35 the section 1 1 5 prior to entry of the exhaust gases 
into the venturi section 113 of the formed tubular 
wall 112. 

In this embodiment, ambient air is introduced 
into chamber 104 rather than through pipes as in 

40 Fig. 1 . Also, in this embodiment, all of the exhaust 
gases are not conveyed through a helical path with 
some of the gases pass directly through tube 121. 
The proportion of the gases passing directly toward 
the outlet 102 is determined by the size of the 

45 constricted opening 1 22. In the embodiment of Fig. 
8, exhaust gases, both swirled and direct are mixed 
with outside air following the venturi section 113 
and there is no bell outlet as in Fig. 1 . 

Now referring to Fig. 9, a dual output embodi- 

50 ment is illustrated. It involves a body 200 with a 
single exhaust inlet 201 at one end and a pair of 
outlets 202 and 203 to the atmosphere. The ex- 
haust inlet 201 is in the form of a porous pipe 204 
with ports within the body 200 in a cylindrical 

55 diffusion chamber 205 with a number of ports 206 
in its curved side wall 210 as well as a pair of ports 
211 and 212 defined by the end openings of a pair 
of longitudinal pipes 213 and 214. The pipes 213 
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and 214 provide a straight exhaust gas flow path to 
a pair of matched venturi sections 215 and 216 
which communicate with the outlet ports 202 and 
203, respectively through respective porous pipes 
220 and 221. 

The diffusion chamber 205 allows the major 
proportion of the exhaust gases from the inlet 201 
to exit into a larger chamber 222 surrounding the 
diffusion chamber 205 on three sides and enclos- 
ing the straight pipes 213 and 214. Exhaust gases 
in the larger chamber 222 exit via a pair of con- 
verging exits 223 and 224, each of which contain 
vanes 225 and 226 for imparting a swirling move- 
ment to the exhaust gases before reaching the 
venturi sections 215 and 216 in each branch. 

Surrounding all of the above described portions 
of the muffler except the ends of the muffler 200 
with their inlet and outlet ports is an annular cham- 
ber 230 having inlets 231 for admitting ambient air 
at the input end of the muffler having the exhaust 
inlet 201. Ambient air entering the ports 231 fills 
chamber 230 and flows through ports 232 into 
annular chambers 233 and 234 which surround the 
venturi sections 215 and 216. The ambient air next 
enters the downstream portion of the Venturis 215 
and 216 via respective ports 235 and 236 in the 
walls defining the Venturis. Additional chambers 
240 and 241 surround respective tailpipes 220 and 
221. These chambers 240 and 241 are filled with 
sound absorbing material such as alumina fibers 
and communicate with the interior of the tail pipes 
via ports 242 and 243, respectively. 

The ambient air, similarly to the other embodi- 
ments of this invention is thus mixed with the 
swirled exhaust gases. 

The embodiment of Fig. 9 provides the same 
advantages as the other embodiments and addi- 
tionally provides a lower frequency output sound. 
Further, since the ambient air is introduced into 
annular chamber 230 at the outermost wall of the 
muffler, it maintains the muffler external surface 
cooler to the touch. 

The overall effect of this invention, regardless 
of the embodiment, is to improve exhaust flow and 
to decrease the back pressure on the engine. Ex- 
haust gases are diffused into a larger volume of 
ambient air in the region of the muffler outlet. The 
dual layered multiport main pipe design and the 
use of the alumina fiber absorber greatly reduces 
the noise level. The vanes introduce a swirling path 
to the exhaust gases before mixing with ambient 
air. The downstream venturi reduces the pressure 
in the output region and reduces flow velocity in 
the tail pipe region, in part, due to the larger exit 
area. 

Because of the cooling effect resulting from the 
use of auxiliary intake pipes, the muffler life is 
extended and the level of carbon monoxide pro- 



duced is reduced. 

The foregoing embodiments are merely illustra- 
tive of this invention and are not to be considered 
as limiting. It is easily recognized that one skilled in 

5 the art might deviate from the specific embodi- 
ments disclosed without departing from the spirit 
and scope of the invention. Therefor this invention 
shall be gauged by the following claims interpreted 
in the light of the foregoing specification and draw- 

10 ing and including the protection afforded by the 
doctrine of equivalents. 

Claims 

is 1. A muffler for processing exhaust gases and 
releasing said gases comprising: 

a hollow body defining a chamber with an 
inlet and with an inlet port for receiving ex- 
haust gases at one end thereof and an outlet 
20 end with an exhaust port for releasing the 

exhaust gases; 

means coupled to said inlet for diffusing 
exhaust gases into said chamber including a 
first pipe having a porous section with the 
25 porous section within said chamber; 

means including a series of helically ar- 
ranged vanes for swirling said diffused exhaust 
gases in said chamber; 

a second pipe having an inlet end open to 
30 the atmosphere at the inlet end of said hollow 

body and having an open discharge end adja- 
cent said vanes for mixing the swirled exhaust 
gases with ambient air; 

venturi means coupled to receive the 
35 mixed ambient air and swirled exhaust gases 

to said outlet end; and, 

means including said exhaust port for dis- 
charging the swirled exhaust gases and mixed 
ambient air to the atmosphere. 

40 

2. A muffler in accordance with claim 1 , wherein 
said diffusing means comprises an additional 
porous pipe surrounding the porous section of 
said first pipe. 

45 

3. A muffler in accordance with claim 1, wherein 
said body includes an exterior wall and at least 
a portion of the inner side of the wall defining 
the chamber including a porous inner wall 

so spaced from said exterior wall and an acoustic 

energy absorber in the space between said 
walls. 

4. A muffler in accordance with claim 1 , wherein 
55 said second pipe supports said vanes. 

5. A muffler comprising: 

a body defining a chamber having an inlet 
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side and an exhaust inlet to the inlet side of 
said chamber adapted to be coupled to an 
internal combustion engine; 

said inlet terminating in said chamber in a 
porous pipe; 

means defining at least one constricted 
outlet opening from said chamber for exhaust 
gases; 

means in said constricted outlet opening 
including a plurality of helical vanes for impart- 
ing helical flow to exhaust gases exiting said 
chamber; 

means including at least one opening in 
the inlet side of said muffler body for introduc- 
ing ambient air into said constricted opening 
adjacent the helical flow exhaust gas flow for 
mixing with the exhaust gases; 

means defining a tail pipe section for ex- 
hausting exhaust gases; and, 

venturi means communicating with said 
constricted outlet opening and said tail pipe 
section defining means. 

6. A muffler in accordance with claim 5, wherein 
said porous pipe is enclosed within a second 
porous pipe to define a diffusion chamber with- 
in said chamber of said muffler body. 

7. A muffler in accordance with claim 5, wherein 
said means for introducing ambient air into 
said constricted opening comprises at least 
one pipe extending from the inlet side of said 
muffler body through said constricted opening. 

8. A muffler in accordance with claim 7, wherein 
said means defining said constricted opening 
and said pipe confine a plurality of helical 
paths therebetween. 

9. A muffler in accordance with claim 5, wherein 
said venturi means comprises a double walled 
tail pipe section defining a space and including 
means for introducing ambient air into said 
space and means for passing ambient air from 
said space to the outlet of said tail pipe sec- 
tion. 

10. A muffler in accordance with claim 5, wherein 
said body includes a lining of sound absorbing 
material and porous wall means retaining said 
sound absorbing means in place. 

11. A muffler in accordance with claim 7, including 
a pair of pipes oppositely disposed with re- 
spect to said inlet porous pipe. 

12. A muffler in accordance with claim 5, wherein 
said venturi means includes a constricting in- 



put section, a central constricted section and 
an expanding discharge section; and including 
means for introducing ambient air into the ex- 
panding discharge section of said venturi 
5 means. 

13. A muffler in accordance with claim 12, wherein 
said venturi means comprises a double walled 
extension of said tail pipe section defining a 

w space and ambient air is introduced into the 

space between the walls of said double walled 
section for discharge through ports in said 
expanding discharge section of said venturi 
means. 

75 

14. A muffler comprising: 

a body defining a chamber having an inlet 
side and an exhaust inlet to the inlet side of 
said chamber adapted to be coupled to an 
20 internal combustion engine; 

means defining an outlet opening from 
said chamber; 

said inlet terminating in said chamber in a 
pipe having a porous section for diffusing ex- 
25 haust gases into said chamber, said exhaust 

inlet, said chamber and said outlet opening 
means constituting a flow path for said exhaust 
gases; 

means including a plurality of helical vanes 
30 in one of said chamber and said outlet opening 

means for imparting helical flow to exhaust 
gases in said flow path; 

a body of sound absorbing material in said 
chamber and porous wall means retaining said 
35 sound absorbing material in place; 

venturi means in said flow path between 
said helical vanes and said outlet opening 
means; and, 

means including at least one opening in 
40 the inlet side of said muffler body for introduc- 

ing ambient air into said helical exhaust gas 
flow downstream of one of said venturi and 
said outlet opening means for mixing with the 
exhaust gases. 

45 

15. A muffler in accordance with claims 1, 5 or 14, 
wherein said ambient air is mixed in said muf- 
fler body with exhaust gases in said exhaust 
gas flow path downstream of said venturi 

so means. 

16. A muffler in accordance with claim 14, includ- 
ing means for diverting a portion of the ex- 
haust gases past said helical vanes. 

55 

17. A muffler in accordance with claim 16, wherein 
said helical vanes encircle said longitudinally 
extending pipe. 
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18. A muffler in accordance with claim 17, wherein 
said muffler includes dual sets of longitudinal 
pipes, vanes, venturi means and tail pipes, 
each in communication with the exhaust inlet 

and the said means for introducing ambient air s 
into the muffler. 

19. A muffler in accordance with claim 14, includ- 
ing a pair of pipes oppositely disposed with 
respect to said inlet porous pipe. w 

20. A muffler in accordance with claim 14, includ- 
ing means for conveying a portion of the ex- 
haust gases directly past said helical flow im- 
parting means. 75 

21. A muffler in accordance with claim 14, includ- 
ing means for diverting a portion of the ex- 
haust gases past said means for imparting 
helical flow to the exhaust gases. 20 
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